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1. Attached is the fourth in a series of informaly monthly
progress reports submitted in compliance with Item VII of
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AFo4(695)-306.

2o The report summarizeu the progress and status of all
Thor work covered under this contract during the month of
July0 1963o
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ITEM: Flight Support

GOo: 81+67

OIRIGIIiATING DOCUMiLNT: Contract AF04(695)-306 Thor
Engineering Support - Statement of Work

DESCr-'IPTION:

The Thor project provides technical assistance to all programs utilizing
the LR79 engine system. These programs inrlude Delta and Agana,, The
program differences require constant cogniza, m of test programs, test
plans, engine performance and acceptance history, engine and vehicle
configuration, technica', manuals and data, AGL utilization and capa-
bilities, malfunctions and component failures, flight performance and
abnormalities, for the ,*ffect on all programs.

STATUS:

1, The 74W Thor/Agena, Vehicle 388, was successfully launched from VAFB
launch emplacement "5-1-1 on 18 July at 1700:10 hours PDT. The
first stage propuls.on cystem consisted of LB79-NA-11 main eng:ne
NAOo485; and LR1Ol-:1A-11 vernier engines SIN NA334923 and hA334924,,
Booster propulsion 3ystem performance was satisfactory thrcughout
flight,

2 Thor/Delta #20, veh.cle 370, was successfully launched from pad
1?.• ,i•,R on 26 July at C933 EST. The first stage propulsion system
concisted of LR79-NI-ll main engine S/N NA004851 and LR101-NA-11
vernier engines S/N NA334901 and NA334902o Propulsion system opera-
tion was satisfactory throughout flight.

3, The 70 Thor/Agena wLth solids boost, vehicle 5•2. was successfully
launched from VAFB Launch emplacement * '-2 on 30 Jaly at [700:26
hours PDT. The first stage propulsion sy em consisted of LR79-NA-1.
main engine S/I NAO)L+?73 and LRlO1-NA-11 vernier engines NA33'4941
and NA334942 plus tae three solid boosters. The propulsion system
operation was satisfactory throughout flight, A 1000 lb 0 fluel
residual at cutoff gas indicaied, A similar residual was nzted on
the previous flight (vehicle 381) from this pad,

4.. The "Thor Quarterly Flight Analysis Summary" (R- -,!--iP) and :he
"Thor quarterly Failure Analysis Corrective Action Summary Report"
(2-5262-lP) were conple,.ed ;nd issued this period,

5,, Lngineering assistance was given to VA.!B field representatives oa
the LO2 start tank pressurizing valve malfunction, Tests were made
on the valve while installed in the vehicle to determine what
effects the cxtstoacr furnished lines may have on the pneumatic system._
Investigation is still active,

SCIIDULED COMPLETION DATE: DNA

ESTI14ATD COMPLETION DATE: DNA

r,"ISIA A
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empla,:ement 75-1-29 VAFBo No conclusions have been reached and checkouta
of thi: launch facility is currently being performed by MC with Rocket~yne
persoimel in audience. Because the two flights concerned were the only
ones :'rom this pad since Thrust Augmented Thor (TAT) modificatione were
incorporated, it seems feasible to expect the loading error to be the
result af a pad facilities problem.

5. A meeting was held at PAC to inform Rocket(yne of changes being made
to tha D C furnished, ground monitoring start sequence harness. This
harnese connects the engine relzi, box through the umbilical to the G1000
interconnecting box in the DAC EET trailer. Only DAC harness vil:. be
changed and no effect on any Rocketdyne furnished equipment is evident.

SCHEDULED COMPLETION MTE: DNA

ESTIMATED COMPLETION MTE: DNA
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ITE1: FLUX

G.Oý. s 8467

ORIGINATING DOCUMENT: SSD TWX SSVSP 27-6-142

DESCHIBTION:

SSD/Aerospace has expressed interest in the opei :on of Thor space
vehicle boosters with F]LOX (70% oxygen and 30% fluorine oxidizer mixture)
to gain additional payloal capability., A test program outline and cost
proposal were prepared aul submitted to SSD for consideration, Additional
information concerning detailed engine performance charucteristics were
requested to support the analytical eiforts of Aerospace, Engine performance
data were derived with the mathematical model for & spectrum of operating
conditions (various FLOA conceutrations, thrust levels,, f. ) Con:;iderable
support has been oxtended to D)AC on this subject.,

STATU3:

Pending meetings with Aezocpa-e regardinj, engine perforiance with FLOX,

SCHEDULED COMPLETI)N DAIT: DNA

ETIMAT.D COMPLETION DATI: DNA
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ITE1 s 18-20 CPS Thor Vehicle Longitudinal ( -cillation Study

G.O.s 8467

ORIGINATING DOCUMZNT: SSD TWX SSVSP 12-4-90 dated 15 April 1963

DESCRIPTION:

Thor vehicle flights have continued to reflect an 18-20 cps oscillation
during the latt-r part of main engine operation. Combined efforts of
Rocketdyne, Douglas and Aerospace (Joint Technical Panel on Thor longi-
tudinal oscillations) have been aimed at the analysis of this phenomenon
and the means of corrective action.

STATUS:

1. Data analysis technijues have been evaluated in an attempt to gain
confidence in method3 of obtaining more information of higher quality
from available data. Techniques evaluatcd have included evaluation
of auto-correlation )n randomly excited, transient data, and methods
of model matching to verify existing transfer functions and help
to evaluate presentli unknown transfer functions.

2. Analog computer effo-t for the last month has been concentrated on
organization of existing results and checkout of computer patchboard
with latest revision3.

3. The Joint Technical ?anel has initiated effort towsard resolving
analog model differences and eventual establishment of a firm model.
The meetings conductad during this report period were 1) 12 July,
Preparation for NASA Briefing on missile oscillation history and status,
2) 17 July Briefing )f NASA personnel on above subject, and 3) 24 July
Preparation for analisis of given flight conditions on all analog
models.

SCHEDULED COMPLETION DATL: DNA

ESTIMATED COMPLETION DAT•: D!TA
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ITEM: Design Infonation Report

0.O.: 8467

ORIOINATING DOCUMENT: Contract APO4(695)-306 Statement of Work

DESCRIPTION:

The !4B-3 Design Information Report (DIR) presents a description of and pertinent
data for the XB-3 propulsion system. The DIR outline which was originally
proposed with nine sections was revised to include seven sections am follows.

1. General Descrintion

2. Customer Connect Information

3° ELectrical System

4. Operating Requirements and Limitations

5. Steady State Perforuance

6. Influence Coefficients

7. Transient Characterlstics

STATUS:

The DIR tcr the TLR79-NA-13 was issued 31 July (R-5214). All pertinenl, data for
the LR79.?IK-13. and LR79-NA-5 DIRle are now being compiled.

SCHEDULED X*MPLETION DATE: LR79-NA 11 (rev.) 31 August 1963

LR79-NA 9 (rev.) 30 Septemnber 1963

ESTIDATED •OMPLETION DATE: 19ý79-NA 11 .31 August 1963

LR79-NA-.9 30 September 1963
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ITEMs AGE Configuration and Change Proposals

846?

ORIOINATING DOCUMENT: Verbal Request ' June Program Review
Meeting by Capt. T. Hobbs

DESCRIPTION:

On 31 July 1963 a briefing was given to SSD describing the possible
changes to 01000, G3000, and 03002 for the space program. A chart
(see TABLE I) was presented, listing the quantities of the end items
that Rocketdyne antioipates for the complete spa-e program, and
depicting the possible combinations of changes and alternate solutions.

The Air Force requested that additional backup material be prepared,
and that Rocketdyne determine which of the alternate solutions pre-

sented is best. The changes will be discussed at a Configuration
Control Board Meeting on 13 August 1963.

STATUS:

Preliminary work has been initiated to prepare the necessary MCR's
and PECP's for the proposed changes. Additional information will be
gathered on the LR79-NA-9 hypergol conversion and the associated AGE
changes.

SCHEDULED COMPLETION DATE: DNA

ESTIMATED COMPLETION DATE: DNA
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ITEM Aluminum B-Auts -L179-1-..-9 Enginese

0O.0:: 8467/5302

ORIG•CNATINMl DOCUMENT: Verbal Reotestt Lt Taggart (AFPRO) to J. Salerno
(Rocketdyne) 2A Jan'iary 1963

DES C 3I PTION

This chang, consists of replacing all. existing tube assemblies on the I'79.-5
main engini having aluminum B-nuts with new tube assemblies incorroratlig Bi.aut.s
made from aluminum alloy 6061..T6 in tccordance with ECP MB3 170o

STAT JS

ContractuaL coverage for kits wma received on 14 June 1963, The retrofit kit,
drawing anJ all new tube aseembly dritwings were reloased for kits 9 Ju.y 1963.

SCHEDULED T.MPLETION DATE: Completed!



ORIG. NATIN~ TD( UENT z Werb; I Reqi (3st, APFPR) to I oA tk ~i~e, 284 fa i *A-

This chaig. co'nsists of raci~nj;n al.. exitVn~c tubija~:. on L-FliJ3 !&-~9
vein or on oes having aluinu~nrm 3 -nutr u-iAh neq tub t m3.4r,10iet; ir,.:orp, ?ntin
B'-nuza maie firit a~rminux~~m~ 6l '061 'i, n accntcd-i tce ui-t10f,

STAT IS:

Contmct-2E I co'J'eragoi for ciaruw -!:L-. of kits w--i rere-eir d iLI," u,(;> 'fle

Mamu'actur'ing 11 July 19ýý3,

SCNI~XULD Ifl4PLTION rATE Co plieteA
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ITEEM: Hypergolic Ignition, LR79-NA-9 Engines

G,,O,: 8467

ORIGINATING DOCUMENT: TWX from SBAMA (07664RC) to J. Griffin,
E. Bedel, and 4. Buchanan dated 24 April 1963

DESCRIPTION:

Rocketdyne has reproposed hypergolic ignition for LR79-NA-9 engines per
NFC number 135-24f. This change eliminates igniter damage to the thrust
chamber and insures a more reliable start as experienced in the Thor
LR79-NA-11 and YLR79-NA-13 engines.

STATUS:

Through design studies it has been determix; I that the hypergol container
will be mounted on the thrust chamber LOX in . elbow and the igniter
fuel valve will be mounted on the engine component frame. Some detail
drawings have been completed and arc in che,-king process and the• Iit
installation drawing is near completion. A layout and detail d::awing
will be given to an outside supplier to make a new flex hose to connect
the hypergol container to the LOX dome,

SCHILDUL-D COMPLETION DAT".: 23 August 1963

LSTIMATiD COMPLETION DAIE: 23 August 1963



ITEW AOI for Fo-nt Arguello Launch (biiiplex ýPALC')

0.01, 29L

ORIG'.XAnNI~ DOCUME~NT: OKA

DES CiUPTIONf:

A meo~tirag iras held at DAD -to discuss t r'1ification of AGE that is to :)a .oCat,4td at
PALCý It ieas determiined that thu- on],v EOP that would have to be incoryoratedi to
prov..de laijnch capability would loe M111.1 AJ4 (MD 14t) %rhich covers the ;'i,(OO Inioer
connicting Box,, Other mod *Lficatl ons for comipatibilit~y u~ii:. be made 3w :.ite, but
MB3 tI4L Wd~a be installed at MGC.

DAC agreid to in'itiate a 'NY raq'iesti.g that S3D pr-vi~de the neceeasar~y ;iuthoiAm-
tion to pu:-chase and install 'eC~P MB3- 111.4 (MD 14).

STAT)S:

DAC La o- -iiiating a TWX, ;?rd SDhaii initiated cal- ccventg:e for incor.)oratior, C-ý
.U':v 144 in G*.OOO Tflt,:rc~onric-ctt.g Box :j'N 1140005,, -1C has imde a requet t for tt e

kitt to U c rctclyno Su-p4 Sujpjýwr. and since two kits are prisently in nt.,&,) the
modirica'oi:'nt wi(l be accomp:.Thnred iftnediately,,

S,',HrflTJLD X)MPLz-rION LATE~: DNA

E3¶P4ATiD JOMFLE'rON IATE: Rok
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IEM O~rot i to !1ucý In Pmcoweure for Thor Turbopump

G 0O 1 5279,

0OtGINA"'ING DOCUIOENT: YZCR

D'-,SCRIP'ION:

Tiis charnge consXi te of I c~ovi(-Inr, icr the iricorporation ('f the oroni be
rin-in )rocedura .m the Thor turh £ L.vwO goarbox. This chl.ngie will lo refl1)Ctfd
i I an addi tion to the &r.;lripria te vocoess speci:,' cbaion.

¶3 V'ATtIS:

Aa arienimont tc i'ijoe~ iq If Jon U0A210-6114 has beer, ccmnplets(V anid
13 eozpe ::.tec to be issuea Kz 45fu; i.-it

9J%1EDJL,:D COMPLETI'ON I.All ,N A

ESTIIýAT':D iCOMPLET.:CN DAM':.- ý6 Aujcurt 1963
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ITE-M: Enrgine Overhaul, Process Specifications

ORIGUIATING D0CTME*NT: MOR MB3-l&ý ini Wk-185i

As a resi~t of the accepteinse of ECP c TUs-JL142 Redw~rasnt Ch~eck Valves (MI~ 39);
MB-187 (as Generator Welde~I 3ottcon EPryer Plate (MD .ý2); andi .03-166 char~gv in
mcojel 3p~c Allowable Size ol S3olid Impari~ties in W4X, F~uel, eand Pressurarts -
all. affetted 1R79-NIA-9 enigpie overhaill process speei:~icatior-f were iciendemd to
irnorporv.te these changes.

RA)2lO.O-.4 3-at'line Rvfslif~ ill 14)<ines 3ystem

i~iA)22O .2ý12 Pre-Checkout Crxaplated rough draft
( -1'r Spec)

10.~)220-1A6 Hot Fire Am~endment in release system

ii P D22O4 15 Post Checkout kriendii~nt In work

1ru122C--O19 Thrust Aligtmni. ?'ade n,)plicabi -o ovo-lauled enginv-a

ýiý021C.--CI [A %wýupit 1961
a-i022C-2 ?2 !5August 1963

D22('-- ,5 D: August 196i~
WI0220-1*~2 July 1963
iU02lO..O,9 .!I July 1963

F-cMriw o) COl4P'kbTIJN DXPEL

hi 021C( -C 1.4 20 S3eptem~ber li63
RI.022(Q.4i2 20 September 1ý163
R, 022C-126# W0 'epter'ber 1963
H:; 0220-a3ýi 20 September 1963
it. D210-C j!) Ž0 September 11133
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ITEM: LR79-NA-9 Engine Overhwul at Rocketdyne, Status

0.0. : 5316

ORIGINATING DOCUMENT: Verbal Reluest by Capt 2. Hobbs

DESCRIPTION:

Rocketdyne is contracted to overhaul and hot fire eight LR79 KNA-9 engines and
sixteen LR1O1-NA-9 engines, The overhiaul &nd hot fire is being performed at the
Neosho , Missouri, facility,

STATUS:

Serial
Engine Number

LR79 oNA- 9 NAO04213 Completed teardown COmpIeted IDR

LR79 -A,- 9 NA00424i Completed teardown Completed IDR

LR79-NA 9 NAOO4259 Completed teardown .. -

LRIOI-NA-9 HA334278 Completed teardown Completed IDR
LRMOI4NA-9 NA334321 Completed teardown Completed IDR
LR101IA-9 NA334320 Completed teardown 'lompleted IDR
LRlO1-.NA-9 MA334322 Completed teardown orp aleted IDR

SCHEDULED COMPLETION IDTEx LR79 NA 9 2 in OcL.ber 1963
2 in November 1963
2 in December 1963
2 in Janjary 196h

LR1OINA- 9 a in October 196*k

4 ln November 19t.j
4 In Decamber 1963
4 in January 1964

ESTIMATED COMPLETION DATE3 DNA

F



FS. Page 17

ITEM: Position Switch Assembly, r1inn Fuel and Iain Oxidizer
Valves, LR79-NA-9 Engines; .,?placement of

G0.. 8467

ORIGINATING DOCUMENT: Verbal request at June Program Review
Meeting by Capt. T. Hobbs

DESCRIPTION:

This change consists of replacing the existing main fuel and main
oxidizer valve position switches with new rotary wiper type position
switches to provide a more reliable valve position monitoring capability.

STATUS:

Submittal of ECP MB3-I•O2 is anticipated 12 August 1963.

SCHEDULED COMPLLTION DATE: DNA

ESTIMATED COMPLETION DATE: DNA

!-
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ITEM: LOX Leakage, LRIOI-NA-9 Vernier Engine Gimbal Shafts;
Eliminat;ion of

G.Oo:. 8467

ORIGINATING DOCUMENT: MCR MB3-139

DESCRIPTION:

This change consists of reworking P/N 350019 Pitch Gimbal 6haft Assembly
and P/N 350099 Thrust Chamber Body Assembly to permit incorporation of
new elbows and seals. This change will eliminate the LOX leakage
associated with the present configuration. Leakage through the 0-ring
and leather backup ring occurs during overhaul hot fire. This leakage
requires replacement of the 0-ring and leather backup ring and aidditional
hot fire testing. The iacorporation of the r*,:orked gimbal shaft assembly
and the reworked thrust :hamber body a6sembly ýjimilar to LRIOI-NA-IJ. engines)
will eliminate the unnecessary expense incurred to replace defective
parts and re-hot fire the engine.

STATUS:

A design study was conduzted and results show that ta, thrust chamber
body and the gimbal sh&ft as3embly can be reworked to this new configuration.

SCHEDULED COMPLETION DAT&: 23 August 1963

ESTIMATED COMPLLTION DATE: 23 August 1963

ESTIATEDCOMLLTIN DTE: 3 Agust191
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ITEM: Status of MCR's and GSECP's Affecting
Thor Space Program

G.O. : 846?

ORIGINATING DOCUMENT: DNA

DESCRIPTION:

A description and status of MCR's and GSECP's affecting the Thor
space program is presented in TABLIE II.

SCHEDULED COMPLETION DAV'E: DNA

ESTIMATLD COMPLETION DAVE: DNA

iI
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